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电子能谱和 31P NMR 等多种方法对中间物及产物进行了表征；并结合理论计算
结果分析了反应机理、预测了产物的可能结构。 
测定了该系列化合物与 GaAs 电极组成的 n+n 型异质结复合光电极在光化
学电池中的光伏效应。此外，研究了介质电对、配合物薄膜厚度、中间物等因
素对光电转换性能的影响，并对这些规律进行了理论分析。结果显示：n+n 型



































Recently, η 2-fashion metallofullerenes have been paid much attention 
because of their promising properties in photoelectric, catalytic, optical nonlinearity 
aspects, etc. However, the low solubility in organic solvent limit their applications 
in many aspects. An effective way to circumvent such a hindrance is to introduce 
some hydrophilic substituting groups into the fullerenes. The products that we 
synthesized in this dissertation have high solubility in organic solvent because a 
hydrophilic pyrrolidine was added to the conditional metallofullerene. Moreover, 
the products are D-A-A compounds and have excellent charge-transfer ability. 
In this thesis, we prepared pyrrolidine ring-fused fullerene derivatives (C60Pyr) 
under photolysis and we chose Pd as the central metal coordinated TPP、 dppm and 
dppe reported. The products C60Pyr-MLn(M=Pd; L=TPP, dppm, dppe；n=1,2) were 
gained by the method of ligand substitution via the reaction of C60Pyr with MLn 
under the condition of a nitrogen atmosphere and the room temperature. And all 
products were characterized by methods of elemental analysis, infrared spectra, 
UV-Vis electronic spectra, X-ray photoelectron spectra, ESI-MS,31P NMR etc. The 
reasonable structures of C60Pyr-MLn were predicted through the anlysis of 
experiment datas and computational calculation results . 
The photovoltaic effect (PVE) for C60Pyr-MLn complexes on GaAs single 
crystal electrode forming n+n heterojunction in the photo electrochemical cell were 
studied. Influences of various redox couples on the photovoltaic effect were 
observed. The results showed that the photovoltaic effect of (n+n) heterojunction 
electrode formed by C60Pyr-MLn/GaAs was effective, especially in the O2/H2O, 
I2/I3- redox couple. The photoelectric effect was related with the thickness of the 
complex film, the media and the substituting groups etc. The photovoltaic 
performance of C60Pyr2-Pd(dppm)/GaAs electrode in the O2/H2O redox couple was 
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for thickness of C60Pyr2-Pd(dppm) film. 
In conclusion, we synthesized, characterized the C60Pyr-MLn complexes by the 
reaction of C60Pyr and low-valent transition metal compounds and studied the 
photoelectric effect, which can provide much convenience for further research of 
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